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[57] ABSTRACT 
An image information transmission system that trans 
mits image information, one frame of which is consti 
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tuted by a plurality of image data. The plurality of pixel 
data corresponding to the one-frame image information 
is divided into a plurality of pixel blocks using a prede 
termined number of pixel data as a unit pixel blo'ck. 
Maximum and minimum values of pixel data within 
each pixel block are detected in units of divided'pixel 
blocks. Maximum value data representing the detected 
maximum value and minimum value data representing a 
detected minimum value are output. One of the differ 
ent quantization characteristics is selected in accor~ 
dance with a difference between the maximum and 
minimum values of each pixel blocks output as de 
scribed above. A level region between the maximum 
and minimum values is quantized to obtain a plurality of 
regions on the basis of the selected quantization chars; ~ 
teristic. Position data representing one of the plurality 
of regions to which the pixel data within the pixel block 
belongs is output. 
The maximum and minimum value data output in units 
of pixel blocks and the position data output in corre 
spondence with the pixel data within ‘each pixel block 
are transmitted as described above, and therefore, a 
high-quality image information signal can be transmit 
ted regardless of the characteristics of images. 

9 Claims, 5 Drawing Sheets 
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IMAGE INFORMATION TRANSMISSION 
SYSTEM TRANSMITTING MAXIMUM AND 

MINIMUM VALUE DATA 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image information 

transmission system for transmitting image information. 
2. Related Background Art 
A MIN-MAX method is available as a conventional 

method of encoding a television signal and reducing the 
average number of bits per sample in order to obtain a 
narrow transmission band of the encoded television 
signal. 
The MIN-MAX method will be described below. 
A television signal has high two- or three-dimen 

sional correlation. When pixels of an image representing 
the television signal are divided into small blocks, a 
pixel level of each block often has only a narrow dy 
namic range due to local correlation. When a dynamic 
range of the pixel level in each block is obtained and 
adaptive coding is performed, the television signal can 
be compressed with high ef?ciency. 
The MIN-MAX method will be described in more 

detail with reference to the accompanying drawings. 
FIG. 1 is a block diagram showing a schematic ar 

rangement of a data transmission side in a conventional 
image information transmission system. A raster 
scanned analog image signal such as a television signal is 
sampled at a predetermined frequency, and n-bit digital 
image data is input to a terminal 101. This 2” gray-level 
digital image data is supplied to a pixel block division 
circuit 102. FIG. 2 is a view showing a state wherein all 
pixel data of one frame are divided into pixel blocks. In 
the pixel block division circuit 102, as shown in FIG. 2, 
all pixel data of one frame are divided into a plurality of 
pixel blocks such that the number of pixels of each pixel 
block in the horizontal direction (to be referred to as an 
H direction hereinafter) is l, and the number of pixels of 40 
each pixel block in a vertical direction (to be referred to 
as a V direction hereinafter) is m. That is, each pixel 
block consists of (1X m) pixels. The pixel block division 
circuit 102 outputs pixel data in units of pixel blocks. ‘ 
FIG. 3 is a view showing a structure of each pixel 

block. The pixel block consists of D1_1 to Dmlpixel data. 
The pixel data output in units of pixel blocks from the 
pixel block division circuit 102 is input to a maximum 
value detection circuit 103, a minimum value detection 
circuit 104, and a timing adjusting circuit 105. Of all the 
pixel data DH to DmJ, pixel data representing a maxi 
mum value (Dmax) and a minimum value (D,,,,',,) are 
detected by and output from the detection circuits 103 
and 104, respectively. 
The timing adjusting circuit 105 delays all the pixel 

data by a time period required for causing the maximum 
and minimum value detection circuits 103 and 104 to 
detect the maximum and minimum values Dmax and 
D,,,,-,,. The pixel data are supplied to a division value 
conversion circuit 106 in a predetermined order in units 
of pixel blocks, e.g., in an order of DU, D2_1, D3_1, . . . 

Dm.1, D11, - - - Dmz, - - . Dru-1), - - - Dm.(1-1).D1.1,- - - 

Dm.l 
All the pixel data D1_1 to D,,,_/ and the maximum and 

minimum values Dmax and Dmi" of each pixel block are 
input to the division value conversion circuit 106. A ' 
difference between the maximum and the minimum 
values Dmax and Dmm of each pixel data is divided into 

25 

2 
21‘ (where k is an integer smaller than n) regions, and 
quantization levels of these regions are represented by 
k-bit division codes AM to Am‘; to detect a correspon 
dence between each pixel data and a corresponding 
region. In place of each pixel data, a division code rep 
resenting the corresponding region to which the pixel 
data corresponds is output. The quantization state is 
shown in FIG. 4(a). 
shown in FIG. 4(a), AL]- is output as a k-bit binary 

10 code. The resultant k-bit division code AU and n-bit 
maximum and minimum values Dmax and Dmi,I are con 
verted into serial data by parallel-to-serial (P-S) con 
verters 107a, 107b, and 1070, respectively. The serial 
data is converted into serial data (FIG. 5) by a data 

15 selector 108. FIG. 5 shows transmission data for one 
pixel block. 
The time base of data output from the data selector 

108 is controlled by a ?rst-in ?rst-out (FIFO) memory 
109 so as to obtain a constant data transfer rate. A syn 
chronizing signal is added to an output from the FIFO 
memory 109 by a synchronizing signal addition circuit 
110. The resultant signal is output from an output termi 
nal 111 onto a transmission line (e.g.. a magnetic recor 
ding/ reproducing system such as a VTR). The synchro 
nizing signal can be added to the output from the FIFO 
memory 109 for every pixel block or every plurality of 
pixel blocks. Timing of the respective circuit compo 
nents are determined on the basis of timing signals out 
put from a timing controller 112. _ 
FIG. 6 is a block diagram showing a schematic ar 

rangement of a data reception side corresponding to the 
data transmission side shown in FIG. 1. Referring to 

~FIG. 6, transmission data encoded by the MIN-MAX 
35 method at the transmission side is input to a terminal 

121. The synchronizing signal included in the input 
transmission data is separated by a synchronizing signal 
separation circuit 122 and is supplied to a timing con 
troller 123. The timing controller 123 generates various 
timing signals for controlling operation timings of the 
respective circuit components on the reception side on 
the basis of the synchronizing signal supplied to the 
timing controller 123. 
A data selector 124 divides the input transmission 

45 data into n-bit maximum and minimum value data Dmax 
and Dmin and the k-bit quantized codes AU obtained by 
k-bit quantizing the pixel data- between the maximum 
and minimum values Dmax and Dmin. The data Dmax and 
Dmm and the code A” are converted into parallel data 

50 by serial-to-parallel (S-P) converters 125a and 125b, 
respectively. The maximum and minimum, value data 
Dmax and D,,,,-,, of each pixel as parallel data from the 
S-P converter 12511 are latched by latch circuits 126 and 
127, respectively. The codes AM- are converted into all 

55 pixel data D171 to D,,,_[ within each block by a division 
value inversion circuit 128 on the basis of the data Dmax 
and Dmm latched by the latch circuits 126 and 127. The 
pixel data are then input to a scan converter 129. The 
scan converter 129 outputs image data from a terminal 

60 130 in response to a timing signal generated by the 
' timing controller 123. 

In the conventional image transmission system, quan 
tization of a difference between a pair of data associated 
with the maximum and minimum values is predeter 

65 mined regardless of the characteristics of an image in 
each block. That is, a technique for quantizing a pixel 
block including a portion (edge portion) in which image 
data between the adjacent pixels greatly change is eqtial 
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to a technique for quantizing a pixel block representing 
a portion (flat portion) in which image data between the 
adjacent pixels do not greatly change. Therefore, the 
quantization techniques may not be suitable for the 
characteristics of the image data, and pixel blocks for 
which the quantization techniques are not suitable are 
typically subjected to an increase in quantization noise. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
image information transmission system capable of solv 
ing the conventional problems described above. 

It is another object of the present invention to pro 
vide a method of transmitting high-quality image infor~ 
mation regardless of differences in characteristics of 
images. 

In order to achieve this object according to an aspect 
of the present invention, there is provided a method of 
transmitting image information, one frame of which is 
constituted by a plurality of pixel data, comprising: 

the ?rst step of dividing the plurality of pixel data 
corresponding to the one-frame image information into 
a plurality of pixel blocks each having a predetermined 
number of pixel data as a unit pixel block; 

the second step of detecting maximum and minimum 
values represented by pixel data within each pixel block 
in units of pixel blocks divided in the ?rst step, and 
outputting maximum value data representing the de 
tected maximum value and minimum value data repre 
senting the detected minimum value; 

the third step of selecting one of a plurality of differ 
ent quantization characteristics in accordance with a 
difference between the maximum and minimum values 
of each pixel block detected in the second step, quantiz 
ing a level region between the maximum and minimum 
values to obtain a plurality of regions on the basis of the 
selected quantization characteristic, and outputting po 
sition data representing a correspondence between each 
pixel data within each pixel block and one of the plural 
ity of divided regions in correspondence with the pixel 
data within each pixel block; and 

the fourth step of transmitting as unit block data the 
maximum and minimum value data output in units of 
pixel blocks in the second step and the position data 
output in correspondence with the pixel data within 
each pixel block in the third step. _ 

It is still another object of the present invention to 
provide an image information transmission apparatus 
capable of transmitting high-quality image information 
regardless of differences in characteristics of images. 

In order to achieve this object according to another 
aspect of the present invention, there is provided an 
image information transmission apparatus for transmit 
ting image information, one frame of which‘ is consti 
tuted by a plurality of pixel data, comprising: 

dividing means for dividing the plurality of pixel data 
corresponding to the one-frame image information into 
a plurality of pixel blocks each having a predetermined 
number of pixel data as a unit pixel block; 
maximum and minimum value'detecting means for 

detecting maximum and minimum values represented 
by pixel data within each pixel block in units of pixel 
blocks divided by the dividing means, and outputting 
maximum value data representing the detected maxi 
mum value and minimum value data representing the 
detected minimum value; 

position data generating means for selecting one of a 
plurality of different quantization characteristics in ac 
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4 
cordance with a difference between the maximum and 
minimum values of each pixel block detected in' the 
second step, quantizing a level region between the maxi~ 
mum and minimum values to obtain a plurality of re 
gions on the basis of the selected quantization character 
istic, and outputting position data representing a corre 
spondence between each pixel data within each pixel 
block and one of the plurality of divided regions in 
correspondence with the pixel data within each pixel 
block supplied from the dividing means; and 

sending means for transmitting as unit block data the 
maximum and minimum value data output in units of 
pixel blocks from the maximum and minimum value 
detecting means and the position data output in corre 
spondence with the pixel data within each pixel block 
from the position data generating means. 
The above and other objects, advantages, and fea 

tures of the present invention will be apparent from the 
detailed description of a preferred embodiment in con 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a. block diagram showing a schematic ar 
rangement ofa data transmission side in a conventional 
image information transmission system; 
FIG. 2 is a view showing a state wherein one-frame 

all pixel data are divided into pixel blocks; 
FIG. 3 is a view showing a structure of each pixel 

block; 
FIG. 4(a) is a view showing conversion characteris 

tics of a division value conversion circuit in FIG. 1-, ' 
FIG. 4(b) is a view showing inversion characteristics 

of a division value inversion circuit shown in FIG. 6; 
FIG. 5 is a view showing a structure of transmission 

data corresponding to one pixel block; 
FIG. 6 is a block diagram showing a schematic ar 

rangement ofa data reception side corresponding to the 
data transmission side shown in FIG. 1; 
FIG. 7 is a block diagram showing a schematic ar 

rangement ofa data transmission side of an image infor 
mation transmission system according to an embodi 
ment of the present invention; 
FIG. 8 is a view showing quantization applied to an 

image including an edge portion; and 
FIG. 9 is a view showing quantization applied to an 

image including a flat portion. 

BRIEF DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention will be described with refer 
ence to an embodiment. 

FIG. 7 is a block diagram showing a schematic ar 
rangement of an image information transmission system 
according to an embodiment of the present invention. 
The same reference numerals as in FIGS. 1 to 5 in the 
prior art denote the same or corresponding parts in 
FIG. 7. Only circuit components denoted by numerals 
different from those in FIGS. 1 to 5 will be described 
below. A quantizer selection circuit 1 detects a differ 
ence between maximum and minimum values within 
‘each pixel block to discriminate a state of an image, and 
selects a quantizer suitable for the detected value. A 
switch 2 switches a quantizer to be used. Division value 
conversion circuits 3 and 4 have quantizers with differ 
ent quantization characteristics. 
Image digital data input from a terminal 101 in FIG. 

7 is divided into pixel blocks by a pixel block division 
circuit 102. Maximum and minimum values Dmax and 
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Dmin of each pixel block are detected by maximum and 
minimum value detection circuits 103 and 104, respec 
tively. The quantizer selection circuit 1 detects a differ 
ence (D,,m—Dm,‘,, ) between the maximum and mini 
mum values Dmax and Dmin. When this difference is 
large, there is a high possibility for an edge image por 
tion to be present in the corresponding pixel block. 
However, when'the difference is small, there is a high 
possibility for a flat image portion to be present in the 
corresponding pixel block. If th §(Dmax—-Dm,-,, ) 
(where th is a threshold value), the division value con 
version circuit 3 having a quantizer for performing 
quantization suitable for an image including an edge 
portion is selected. However, if th >(Dmax-Dm1,, ), 
then the division value conversion circuit 4 having the 
quantizer suitable for the image including the flat por 
tion is selected. 
FIG. 8 shows quantization suitable for an image in 

cluding an edge portion, and FIG. 9 shows quantization 
suitable for an image including a ?at portion. Quantiza 
tion levels of 2/‘ regions obtained by dividing a differ 
ence between the maximum and minimum values Dmax 
and D,,,,-,, by 21*’ are represented by AL], each having K 
bits, as shown in FIGS. 8 and 9. A correspondence 
between each pixel data and a corresponding one of the 
2'‘ regions is detected. In place of the pixel data, a divi 
sion code representing the area to which the pixel data 
belongs is output. The quantization characteristics of 
the quantizers are different from each other. FIG. 8 
shows nonlinear quantization characteristics, and FIG. 
9 shows linear quantization characteristics. These quan 
tizers are used in the division value conversion circuits 
3 and 4, respectively. 

In this embodiment, (Dmax—D,,,,-n ) values corre 
sponding to the edge or ?at portion present within the 
pixel block are statistically obtained and de?ned as the 
threshold value. 
The two quantizers are used in the above embodi 

ment. However, the number of quantizers is not limited 
to two but can be three or more. 

According to the present invention, as has been de 
scribed above, the quantization characteristics are adap 
tively changed for the pixel blocks, and quantization 
noise based on differences in features of images of pixel 
blocks can be reduced. 
What is claimed is: - 
1. A method of transmitting image information, one 

frame of which is constituted by a plurality of pixel 
data, comprising: 

(A) a ?rst step of dividing the plurality of pixel data 
corresponding to the one-frame image information 
into a plurality of pixel blocks each having a prede 
termined number of pixel data as a unit pixel block; 

(B) a second step ‘of detecting maximum and mini 
mum values represented by pixel data within each 
pixel block in units of pixel blocks divided in the 
?rst step, and outputting maximum value data rep 
resenting the detécted maximum value and mini 
mum value data representing the detected mini 
mum value; 

(C) a third step of selecting one of a plurality of dif 
ferent quantization characteristics which have the 
same quantization bit number and different charac 
teristics, in accordance with a difference between 
the maximum and minimum values of each pixel 
block detected in the second step, quantizing a 
level region between the maximum and minimum 
values to obtain a plurality of regions on the basis 
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of the selected. quantization characteristic, and 
outputting position data representing a correspon 
dence between each pixel data within each pixel 
block and one of the plurality of divided regions in 
correspondence with the pixel data within each 
pixel block; and 

(D) a fourth step of transmitting as unit block data the 
maximum and minimum value data output in units 
of pixel blocks in the second step and the position 
data output in correspondence with the pixel data 
within each pixel block in the third step. 

2. A method according to claim 1, wherein the num 
ber of bits of the position data is smaller than that of the 
pixel data. 

3. A method according to claim 1, wherein the fourth 
step further includes; 

(A) a ?fth step of temporarily storing the maximum 
and minimum value data output in units of pixel 
blocks in the second step and the position data 
output in correspondence with the pixel data 
within each pixel block in the third step; and 

(B) a sixth step of outputting the data temporarily 
stored in the ?fth step at a predetermined rate. 

4. A method of transmitting image information, one 
frame of which is constituted by a plurality of pixel 
‘data, comprising: 

(A) a ?rst step of dividing a plurality of pixel data 
corresponding to the one-frame image information 
into a plurality of pixel blocks each having a prede 
termined number of pixel data as a unit pixel block; 

(B) a second step of detecting maximum and mini 
mum values represented by pixel data within each 
pixel block in units of pixel blocks divided in the 
?rst step, and outputting maximum value data rep 
resenting the detected maximum value and mini 
mum value data representing the detected mini 
mum value; 

(C) a third step of linearly quantizing a level region 
between the minimum and maximum values of the 
pixel block detected in the second step, dividing 
the level region into the plurality of regions, and 
generating position data representing one of the 
plurality of divided regions to which the pixel data 
within the pixel block belongs in correspondence 
with the pixel data within each pixel block; 

(D) a fourth step of nonlinearly quantizing the level 
region between the minimum and maximum values 
of the pixel block detected in the second step, di 
viding the level region into the plurality of regions, 
and generating position data representing one of 
the plurality of divided regions to which the pixel 
data within the pixel block belongs in correspon‘ 
dence with the pixel data within each pixel block; 
and ' 

(E) a ?fth step of calculating a difference between the 
_ maximum and minimum values of each pixel block 
detected in the second step, comparing the differ 
ence wit a predetermined threshold value, output 
ting the position data generated in the third step 
when the difference is smaller than the threshold 
value, and outputting the position data generated in 
the fourth step when the difference is. equal to or 
larger than the threshold value; 

, (F) a sixth step.of transmitting as unit block data the 
' maximum and minimum value data output in units 
of pixel blocks in the second step and the position 
data output in correspondence with the pixel data 
within each pixel block in the ?fth step. 
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5. An image information transmission apparatus for pixel block from said position data generating 
transmitting image information, one frame of which is means; and 
constituted by a plurality of pixel data, comprising: (B) memory means for temporarily storing the data 

(A) dividing means for dividing the plurality of pixel sequentially output from said output means and 
data corresponding to the one-frame image infor- 5 outputting the stored data at a predetermined rate. 
mation into a plurality of pixel blocks each having 9. An image information transmission apparatus for 
a predetermined number of pixel data as a unit pixel transmitting image information, one frame of which is 
block; constituted by a plurality of pixel data, comprising: 

(B) maximum and minimum value detecting means (A) dividing means for dividing the plurality of pixel 

output in correspondence with the pixel data 
within each pixel block from said position data 
generating means. 

for detecting maximum and minimum values repre- 10 data corresponding to the one-frame image'infor 
sented by pixel data within each pixel block in units mation into a plurality of pixel blocks each having 
of pixel blocks divided by said dividing means, and a predetermined number of pixel data as a unit pixel 
outputting maximum value data representing the block; 
detected maximum value and minimum value data (B) maximum and minimum value detecting means 
representing the detected minimum value; 15 for detecting maximum and minimum values repre 

(C) position data generating means for selecting one sented by pixel data within each pixel block in units 
of a plurality of different quantization characteris- of pixel blocks divided by said dividing means, and 
tics which have the same quantization bit number outputting maximum value data representing the 
and different characteristics, in accordance with a detected maximum value and minimum value data 
difference between the maximum and minimum 20 representing the detected minimum value; 
values of each pixel block detected in said maxi- (C) ?rst position data generating means for linearly‘ 
mum and minimum value detecting means, quantiz- quantizing the level region between the minimum 
ing a level region between the maximum and mini- and maximum values of the pixel block detected in 
mum values to obtain a plurality of regions on the said maximum and minimum value detecting 
basis of the selected quantization characteristic, 25 means, dividing the level region into the plurality 
and outputting position data representing a corre- of regions, and generating position data represent 
spondence between each pixel data within each ing one of the plurality of divided regions to which 
pixel block and one of the plurality of divided re- the pixel data within the pixel block belongs in 
gions in correspondence with the pixel data within correspondence with the pixel data within each 
each pixel block supplied from said dividing means; 30 pixel block; 
and . ' (D) second position data generating means for nonlin 

(D) sending means for transmitting as unit block data early quantizing the level region between the mini 
the maximum and minimum value data output in mum and maximum values of the pixel block de 
units of pixel blocks from said maximum and mini- tected in said maximum and minimum value detect 
mum value detecting means and the position data 35 ing means, dividing the level region into the plural 

ity of regions, and generating position data repre 
senting one of the plurality of divided regions to 
which the pixel data within the pixel block belongs 
.in correspondence with the pixel data within each ' 6. An apparatus according to claim 5,,wherein said 

maximum and minimum value detecting means in- 40 
cludes: 

(A) a maximum value detector for detecting a maxi 
mum value represented by pixel data within each 
pixel block in units of pixel blocks divided by said 
dividing means; and 45 

(B) a minimum value detector for detecting a mini 
mum value represented by pixel data within each 
pixel block in units of pixel blocks divided by said 
dividing means. 

7. An apparatus according to claim 5, wherein the 50 
number of bits of the position data is smaller than that of 
the pixel data. 

8. An apparatus according to claim 5, wherein said 
sending means includes: 

(A) output means for sequentially outputting the max- 55 

pixel block; 
(E) output selecting means for calculating a differ 

ence between the maximum and minimum values of 
each pixel block detected by said maximum and 
minimum value detecting means, comparing the 
difference with a predetermined threshold value, 
outputting the position data generated by said ?rst 
position data generating means when the difference 
is smaller than the threshold value, and outputting 
the position data generated by said second position 
data generating means when the difference is equal 
to or larger than the threshold value; and 

(F) sending means for transmitting as unit block data 
the maximum and a minimum value data output in 
units of pixel blocks from_said maximum and mini 
mum value detecting means and the position data 

imum and minimum value data output in units of 
,pixel blocks from said maximum and minimum 
value detecting means and the position data output 
in correspondence with the pixel data within each 

60 

65 

output in correspondence with the pixel data 
within each pixel block from said position data 
output selecting means. 

Ill * it * it 
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